Abstract: This paper uses micro-level data to analyse the effect of human capital on regional wage differentials. The results for the set of Spanish regions confirm that they differ in the endowment of human capital, but also that the return that individuals obtain from it varies sharply across regions. Regional heterogeneity in returns is especially intense in the case of education, particularly when considering its effect on the employability of individuals. These differences in endowment and, especially, in returns to human capital, account for a significant proportion of regional wage gaps.
INTRODUCTION
The effect of human capital -an intangible asset embodied in individuals -on regional growth and development has been examined by regional scientists and economists in recent decades. The assumption has been that the human capital endowment of a regional economy is an essential element in explaining its level of development and long-run economic growth.
Besides its effect as an additional factor of production, it has been argued that human capital allows and encourages the generation and adoption of technological innovations that improve productivity. Almost all the studies to date have used aggregate data for a set of regions, and so the key variables considered have been the average of the measure used to proxy for the endowment of human capital (e.g. average years of schooling or the share of population with a certain educational attainment) in each region and some measure of aggregate economic activity, such as income or output per capita. In addition, previous studies have only considered the possibility that regional differences in levels of development and growth are due to different human capital endowments across regions (Rodríguez-Pose and Vilalta-Bufí, 2005; Di Liberto, 2008; López-Bazo and Moreno, 2008; Bronzini and Piselli, 2009) . That is, no attention has been paid to the possibility that regional heterogeneity in the effect of human capital may be the cause of some of the economic disparities observed across regions. This paper argues that regions may differ in both the endowment and the return to human capital accumulated by individuals. Accordingly, both should be considered when explaining regional differences in levels of economic activity.
To complement the evidence obtained by using aggregate data, this paper proposes the use of micro-data at the regional level. Micro-data provide additional evidence on the effect of human capital in explaining regional disparities and, in turn, a more appropriate control of regional differences in the distribution of individuals' characteristics. In particular, the use of individual data makes it possible to quantify the degree of regional differences in human capital endowment and also to measure its specific effect in each region, that is, to check whether the regions are also heterogeneous in the returns they obtain from human capital investments made by individuals. This has obvious implications for assessing policies designed to increase human capital endowment in order to promote growth in the less developed regions, as the effectiveness of such policies largely depends on the particular effect that human capital has in each region.
The use of information at the individual level allows a consideration of two different effects of human capital on regional economic performance. The first is the immediate effect on productivity from those in employment. The second is an indirect effect that is likely to occur through the increased employability of individuals endowed with a certain level of human capital. Studies using aggregate regional data have focused only on the first of these effects, although there is evidence to support a positive effect of human capital on labour market participation and a negative influence on the likelihood and duration of episodes of unemployment. Our hypothesis is that the two types of effect may differ across regions, thus contributing to regional disparities.
Using reliable individual data on wages obtained from a representative survey for each Spanish region, this paper assesses the effect of human capital within the framework of a Mincerian wage equation. Under the human capital theory, the higher a worker's human capital endowment, the higher the wage she will earn, since it is assumed that education and experience (the two traditional components of individuals' human capital) have a positive effect on her productivity.
1 Within this context, we analyse the contribution of human capital to regional wage gaps, the hypotheses being that i) in addition to the effect associated with regional differences in human capital endowment, heterogeneity in terms of its return across regions may play a key role in explaining regional wage gaps, and ii) there is a direct effect of human capital, since it affects productivity of employees, and an indirect effect, by increasing the employability of all individuals. Aggregating over the individuals in a given region, this means that human capital stimulates aggregate productivity and the employment rate, thus contributing to increasing regional income per capita.
From a methodological point of view, the paper provides a framework for assessing regional differences in the conditional (being in employment) and the unconditional returns to education and experience. In a second step, it proposes a detailed decomposition of regional wage gaps to isolate the particular contribution of individuals' human capital. The approach followed here has been common practice for decomposing wage gaps across different groups of workers (e.g. gender or racial gap) in the labour market literature. But its application to the 1 An alternative is to estimate the effect of human capital on firms' productivity. However, the lack of firm-level data from a representative survey for each Spanish region prevented us from considering this approach. In any case, under well-known assumptions, the marginal productivity explanation of wage determination establishes the link between wages and productivity. The assessment of the return to human capital based on the estimation of a wage equation is standard in the labour market literature.
analysis of wage differentials across regions has been limited so far, and constrained to models that do not control for individuals' decision to participate in the labour market (Reilly, 1991; García and Molina, 2002) . The results for the set of Spanish regions confirm differences in terms of human capital endowment, and also in the return that individuals obtain in each region. Regional heterogeneity in returns is especially intense in the case of education, particularly when they incorporate the indirect effect. The decomposition of the wage gap between each region and the rest of the country shows that these differences in the endowment and in the returns to human capital account for a significant portion of the gap.
The rest of the paper is organized as follows. The next section introduces the dataset and discusses the results of the descriptive analysis. The empirical wage model and the derivation of the returns to the components of human capital are sketched in Section 3, which also discusses the results obtained for the set of Spanish regions. Section 4 presents the method
proposed to obtain the detailed decomposition of the regional wage gaps and discusses the results of the contribution of human capital. Finally, section 5 concludes. The ECHP has frequently been used in wage studies for the Spanish labour market and for other EU Member States (Montuenga et al, 2003; Rodríguez-Pose and Vilalta-Bufí, 2005; García-Pérez and Jimeno, 2007) . Although the Earnings Structure Survey (a dataset also produced in the EU countries under the auspices of EUROSTAT) contains the most complete information on wages workers, jobs and firms' characteristics, it does not provide information on the non-employed. This prevents us from controlling for sample selection and computing the indirect effects of human capital on wages through its effect on the probability of employment, which is one of the objectives of this paper. In order to control for the effect of price differentials, an estimate of the relative level of regional prices has been used to compute real wages in each region. 5 The average and standard deviation of real wages are shown in the last two columns in Table 1 . Taking account of price differentials causes some changes in the ranking of regions, the most significant case being Extremadura, which moves from bottom to eighth place. Additionally, wage differentials are somewhat lower in real terms. For instance, the average real wage in the five bottom regions increases by around 2% due to their lower relative prices, whereas the average in the five upper regions falls by the same percentage as a result of their higher prices.
DATASET AND DESCRIPTIVE ANALYSIS
However, most of the regional disparities remain after controlling for differences in prices across regions: for instance, the average real wage in Murcia (the region with the lowest value) is still under 75% of the real wage in Madrid, the region with the highest level in real terms.
Real wages may differ between regions because of what is known as the composition effect, that is to say, because workers' characteristics differ across regions. 6 In this case, the real wage paid to each class of workers should be interregionally invariant, and wage differentials would be merely an illusion caused by the failure to distinguish between types of labour (Farber and Newman, 1989) . A simple look at the amount of regional differences in workers' characteristics in the sample can be obtained from Table 2 , which shows the average value for the characteristics observed in the sample for the whole of Spain, and for the two regions with the highest (Madrid) and lowest (Murcia) average real wage. 7 In each case, the figures refer both to the sample of employees and non-employees (unemployed workers and nonparticipants). Focusing on the measures of human capital, the results reveal notable differences in education (measured by years of schooling) and in tenure between the two regions. On average, employees in Madrid spent three years longer at school than those in Murcia; the difference is not so high among non-employees, but it remains non-negligible (more than 1.2 years). As regards tenure, most of the differences correspond to the categories of less than one year and more than 15 years. This is to do with regional differences in the number of fixed-term contracts; which is much higher in Murcia than in Madrid (for a further discussion of this issue, see Motellón, 2008) . In contrast, there do not seem to be significant differences across regions in labour market experience. Table 2 shows differences between regions for other individual and household characteristics, such as gender, age and household composition, for both employees and non-employees.
Therefore, wages may differ across regions because regions have different human capital endowments and because of other characteristics that are believed to affect wages directly and 6 It can be argued that jobs' and firms' characteristics also differ across regions. And as far as wages vary within these characteristics, the composition effect should include them as well. However, here the focus is on individuals' characteristics, given our interest in the effect of human capital. In any case, a great deal of the wage variability associated with different jobs and firms is likely to be captured by differences in workers' human capital if there is a process of sorting across jobs and firms depending on the endowment of human capital. 7 Results for the 17 regions are not reported here to save space, though they are available upon request.
indirectly, through the probability of employment, but also because of regional differences in the return to human capital and in the price of other characteristics.
This seems to be supported by the wage differences observed within categories of levels of schooling, tenure and experience, as reported in Table 3 . This table shows the average real wage for the sample of workers in each of the categories of the human capital variables, for
Spain as a whole and for the regions with the highest and lowest average real wages. Observe that the wage gap between Madrid and Murcia at each level of schooling decreases somewhat, although the average wage in Murcia was still some 20% lower. The only exception is the regional gap for workers with a university degree, in which case the average wage in Murcia was 92% of that in Madrid. The cases of tenure and experience are quite similar, as the regional gap within categories decreases only marginally (the wage in Murcia being between 70% and 80% of that in Madrid for most of the categories).
Taking this preliminary descriptive evidence into consideration, our hypothesis is that not only the endowments but also the returns to human capital vary across regions, thus contributing to wage differentials, both directly and indirectly through the impact that human capital has on the probability of employment. The next section presents results for the estimates of direct and indirect effects of human capital obtained when conditioned to other factors that are also likely to affect the wage earned by each worker. The estimates of the returns to schooling, tenure and experience obtained for each Spanish region will allow us to check for the regional heterogeneity in the returns to human capital.
REGIONAL RETURNS TO HUMAN CAPITAL

Empirical framework
The framework for the empirical analysis is a model in which the wage for an individual i in region r is given by:
where W ir is the log of the wage of individual i in region r, X ir denotes the set of characteristics that affect the wage of this individual in a direct way (education, experience, tenure, and gender), and β r is the vector of prices or returns associated with the characteristics.
* ir
C is a latent and unobservable process that assigns the individual i in region r to the sample of employees or to the sample of non-employees, Z ir being the vector of observations for characteristics that determine the process of selection (education, gender, age, marital status, chronic disease, proxies for household composition, and household income other than the wage of the individual) 9 and γ r the corresponding parameters. ε ir y υ ir are i.i.d errors following a bivariate normal distribution ( )
, with ρ r the correlation coefficient for both error terms in region r.
Only the result of the selection process in (2) is observed, the indicator variable C ir , that equals 1 when * ir C >0, and 0 otherwise. Then, the probability of employment (selection) of individual i in region r is given by:
where Φ(·) is the standard normal distribution function.
Estimates of returns based on the wage equation in (1), leaving aside the selection equation in (2), are biased and inconsistent if ρ r ≠0. Consistent estimates can be obtained by maximum likelihood considering the information from the two equations or, alternatively, by applying the two-step method proposed in Heckman (1976) . The Heckit method includes the inverse Mills ratio in the wage equation as an additional regressor to obtain wages conditional on being employed:
where
is the inverse Mills ratio for individual i in region r computed from the probabilistic model in (3), and r ε r r σ ρ θ = is the coefficient that measures its effect on wages.
From the specification of the model of wage determination in (1) and (2), and the one for conditional wages in (4), different types of returns to characteristics can be defined. 10 In the case of education -S -the conditional return is defined as:
where [ ] ir r r ir
Then, CRS ir is the marginal effect of S ir on the conditional expected value of W ir . The second term is the correction that takes into account that only the effect of S ir on W ir for employed individuals should be considered. That is to say, CRS ir is a measure of the effect that a year of education has on the wage received by employees. Notice that the conditional return to education will be different for each individual in each region, as it depends on the regional coefficients S r β , θ r , and γ r , and on the value of δ i . As is usual in these cases, the conditional return to education for each region r -CRS r -will be computed as the average for the sample of employees in that region.
In addition, the expected value of the wage earned by a randomly selected individual from the entire population (employees and non-employees) is of interest as well:
where w ir is the wage level of individual i in region r. That is, for any individual the unconditional expected wage is the one obtained in the case of being employed, multiplied by the probability of being employed. The marginal effect of education on the unconditional expectation in (7) is then defined as the unconditional return to education (provided that the function is evaluated at a point
The second term in the unconditional return in (8) reflects the effect that education has on the probability of employment, which is an indirect effect on wages. As this effect is likely to be positive (more education will decrease the episodes of unemployment and non-participation), the URS ir is expected to be higher than the CRS ir . As stressed in Arrazola and De Hevia (2008) individuals take this indirect effect into account when they decide on their investment in education. As in the case of the conditional return, URS ir depends on regional coefficients and on individual values for the characteristics that determine the process of participation, Z ir .
Accordingly, the unconditional return to education for each region r -URS r -will be computed as the average for the total sample of individuals (employees and non-employees) in that region.
As for the other two components of human capital, experience and tenure, note that they are not included in the list of determinants of the probability of employment. As a consequence, they only exert a direct influence on wages through their inclusion in the wage equation. This means that the unconditional effects of these characteristics equal the conditional ones, which are simply a function of the corresponding elements in the vector of coefficients of the wage equation, β. 
Results
The conditional and unconditional returns defined above were computed based on the estimation of the coefficients in the empirical wage model defined by (1) and (2). As already indicated, a simple specification for the wage equation was used to fully account for the effects of the human capital variables. It includes the number of years of schooling, the years of experience and its square, a set of dummies that account for tenure, and the gender of the individual. As for the participation equation in (2), in addition to the measure of education, it includes proxies for the individual and family characteristics that are supposed to affect the chance of being employed: the individual's gender, age, and marital status, presence of chronic disease, the household income other than the wage earned by the individual, and variables of household composition such as its size, the number of children under 15 years, and the presence of children under 6 years.
11 As usual in the specification of wage equations, a quadratic form is used for experience (β EXP ·EXP ir +β EXP2 ·EXP 2 ir ). As a result, the return to experience (conditional and unconditional) is β EXP +2·β EXP2 ·EXP ir. In the case of tenure, its return will be measured by the estimation of the coefficients of each of its categories.
estimates due to the likely endogeneity of education. Suitable instruments should capture exogenous factors that affect the choice of the individuals' degree of education but not their current wages. Immediate information on variables of this kind (such as family background and ability) is not readily available from surveys like the one used in this study. So we follow the suggestion made in the recent related literature and use as instruments variables that reflect whether the education of the individual was affected by profound changes in the educational system and by extraordinary historical events such as a war (see for instance Harmon and Walker, 1995; Winter-Ebmer, 1999 and 2004; Arrazola et al, 2003) .
Specifically, a dummy variable was defined to account for the effect of the change in the regulation of the Spanish educational system brought in by the 1970 General Education Act, which established free, compulsory education for children between 6 and 14 years old. The instrument is a dummy variable that takes a value of 1 for individuals aged 6 or under in 1971, that is, members of the sample whose period of schooling was affected by the reform.
An instrument related to the Spanish Civil War (1936 to 1939) was also defined to capture its effects on individuals who were of school age during that period; in this case the corresponding dummy variable takes a value of 1 for individuals born in or before 1945. In addition, following the suggestion in Wooldridge (2002) , the variables in Z, that is, the ones that affect the probability of employment, were included in the list of potential instruments for education in the wage equation.
12
IV estimates for the parameters of the wage system in (1) and (2) were obtained for each region and for Spain as a whole. They are not shown here for reasons of space, although some comments are in order. First, the coefficients in both equations were jointly significant in all cases, particularly for the human capital variables. For all the regions, education increases the wage earned and the probability of receiving a wage. Experience and tenure also exert a significant positive effect on wages. Second, the coefficient associated with the inverse Mills ratio, θ r , was statistically significant for 9 out of the 17 regions and for Spain as a whole. It was positive in all cases excepting two regions, in which it was not significant. This means that, in general, shocks that increase the probability of employment also increase the expected wage of employees. This shows that the expected wage of employed individuals is higher than that of individuals selected randomly from the entire population.
Tables 4 and 5 reproduce the returns to the different types of human capital computed using the estimates above. As for the returns to education, the first and second columns of results in Table 4 show the conditional and unconditional returns. Remember that the conditional return for each region was computed with the sample of employees, whereas the unconditional one was calculated with the whole sample (employees, unemployed and non-participants). Both types of returns were statistically significant at 1% in Spain and in all regions (for this reason, asterisks are not included alongside the figures in Table 4 ). The conditional return to education in the entire country was above 6%, which means that an additional year of education increased the expected wage of those actually earning a wage by more than 6%. But this figure for the country as a whole hides significant regional heterogeneity in the conditional effect of education. The conditional return in Cantabria, the highest, almost doubled that in Madrid, the lowest. Among the regions with the highest conditional return are some of the traditionally less developed regions, such as Galicia, Murcia, Castile-León, Castile-La Mancha, and Extremadura. These are also among the regions with the lowest endowments of education. In contrast, the return was below the country average in the most advanced regions, which are the ones with the highest endowment of that type of human capital (such as Madrid, Catalonia, Valencia and the Basque Country).
In view of the positive influence of education on the probability of employment and the positive sign of the estimate of θ r , the unconditional return to education in Spain as a whole was far above the conditional return. An increase of one year of schooling represented an increase of more than 16% in the expected wage of an individual randomly drawn from the Spanish active population. This result confirms the importance of considering the indirect effect of education when analysing its connection with wage expectations. Actually, the estimate for Spain suggests that the second term of the unconditional return defined in (8) -the indirect effect -is far larger than the direct effect of education on employees' productivity. The same argument applies to almost all the regions under analysis, although once again the results for the estimates of the unconditional returns at the regional level confirm our hypothesis of the strong spatial heterogeneity in the effect of education. The unconditional return in Navarre (12.4%) is half that in Extremadura, which is as high as 24.5%. And regardless of some changes in the ranking, the association between returns and the level of development (and in this case of employment rates) is also observed for unconditional returns.
All in all, these estimates confirm the positive (direct and indirect) effect of education on wages and the existence of substantial regional variability in the return to investments in this type of human capital. In addition, the results in Table 5 show that there was also regional heterogeneity in the return to the other types of human capital considered in this study: general experience in the labour market and specific experience in the firm (tenure). In the country as a whole, an additional year of general experience caused an increase of around 1% in the expected wage. The return to experience is much higher in regions such as Extremadura and Galicia (1.76% and 1.63% respectively) and substantially below the country average in others like Baleares (0.68%) and Cantabria (0.78%). The case of returns to tenure is quite similar, as the profile of wage increases associated with the defined intervals of years of specific experience varies widely across regions. For instance, in the case of Madrid there was a substantial gain linked to workers' tenure: employees with more than 15 years' experience in the firm earned as much as 41% more than those with one or less than one year. This gain was far lower in Extremadura and Galicia (14% and 15% respectively.
The evidence presented so far thus not only confirms that regions differed in the human capital endowment of their employees and the rest of their labour force but also shows sizeable regional variability in the return that individuals obtain from their accumulated human capital. As the final step in this study, the next section assesses the contribution of this variability in regional endowments and returns to the wage gap across regions.
HUMAN CAPITAL AND REGIONAL WAGE GAPS
Methodology
This section briefly describes the method proposed to obtain a detailed decomposition of the average wage gap between any two regions (A and B), or between a region and the rest of the country, under the presence of a selection process such as the one described in (2). Technical details of the derivation are sketched in the appendix. From expression (4), the average of conditional wages in regions A and B can be expressed as:
where the "over bar" represents the value of the sample's average. Defining the average of a counterfactual inverse Mills ratio for region B as:
the difference between the second terms in the RHS of equations (9) and (10) can be expressed as:
Building on (12), Neuman and Oaxaca (2004) proposed an extension of the traditional decomposition as follows:
The first two terms in the RHS of (13), ( ) ( )
, correspond to differences in the endowment of characteristics between regions A and B, both those directly affecting wages and those determining the probability of employment. The third and fourth terms,
, measure the contribution to the wage gap of regional heterogeneity in returns, through the direct and the indirect effect respectively. Finally,
is a sort of residual term related to the regional difference in the impact of the process of selection on wages.
The decomposition in (13) allows us to assess the contribution of characteristics and returns to the regional wage gap including the indirect effect coming from the process of selection.
Therefore it is a decomposition of the gap in conditional wages. However, it does not allow us to obtain the contribution of each characteristic and each group of characteristics. This would be of particular interest when, as in this paper, we are interested in the effect of a set of variables such as those proxying for workers' human capital. The problem is how to assign the individual contribution to each variable when a non-linear term is involved; the actual and counterfactual inverse Mills ratios in equation (13). Our proposal to overcome this problem builds on Yun (2004) 's general decomposition of gaps in the first moments when the variable under analysis depends on a non-linear function which, however, has a linear function as argument. In this case, the decomposition in (13) can be expressed as: 
Results
Instead of decomposing the wage gap for each pair of the 17 Spanish NUTS II regions, we 15 Then, following the notation in the previous section, A corresponds to SP-r, and B corresponds to r. To implement the decomposition of those gaps, we used the IV estimates of the coefficients in the wage and in the selection equation, β and γ, for each region, which were described in section 3.2. A set of IV estimates for the same coefficients was obtained corresponding to the samples of the rest of the country associated with each region. The characteristics of these estimates were similar to those discussed in section 3.2 in the case of the entire country.
As a first step, the results obtained for the global decomposition in (13) are summarized in Table 6 . The first column of results shows the regional wage gap as defined above. It is positive when the average wage in the rest of the country exceeds the average wage in the region, and negative when the wage is higher in the region. The second and third columns of results correspond to the contribution of differences in endowments and returns to all the characteristics. Finally, the last column contains the contribution of the residual component in the decomposition which depends on the difference between the coefficient θ in the region and in the rest of the country: that is, the part of the wage gap attributed to differences in the particular impact of the probability of employment on the wage level.
For most of the Spanish regions, the contribution of returns is almost as large as that of endowment. Actually, it is particularly intense in regions with a positive gap. In these cases the contribution of returns clearly exceeds that of endowment (Galicia, Asturias, Cantabria, La Rioja) or both are of the same order of magnitude (Castile-La Mancha, Valencia, Baleares, and Murcia). Interestingly, in Extremadura and in the Canaries, the contribution of returns was so favourable that it counterbalanced part of the contribution of the other elements (endowment and residual term). In other words, if the returns to all the characteristics in those regions had been similar to the ones in the rest of the country, their wage gap would have been even larger. In sharp contrast, differences in endowments seem to explain most of the gap for regions with wages above the rest of the country (i.e. the Basque Country, Navarre, Aragon, Madrid, and to a lesser extent Castile-Leon and Catalonia). Finally, it should be 15 It is impossible to summarize the results for the decomposition of the wage gap for all pairs of regions (17*16*0.5=136) in this type of publication. An alternative to the one in our study is to consider the gap with regard to a benchmark region (for instance, the one with the highest average wage), although this is subject to the criticism of the selection of the benchmark and slightly complicates the comparison of results across regions.
stressed that the contribution of the residual term in the decomposition in (13) is particularly intense for some regions, counterbalancing that associated with differences in returns in such cases (as in Asturias, La Rioja, Castile-La Mancha, Extremadura, and the Canaries).
The specific contribution of human capital to the wage gap in each region is summarized in Table 7 . The first column of results reproduces the magnitude and sign of the wage gap, as in the previous table, in order to aid interpretation of the results. The effects of differences in endowment and in returns to human capital are shown in the second and third columns of results respectively. It is clear that both endowment and returns to human capital account for most of the gap in regions with wages above those in the rest of the country (e.g. Madrid,
Basque Country, Aragon). Actually, if they had been the only source of regional differences, the wage gap in favour of those regions would have been much wider. Interestingly, the effect of differences in returns is even larger than that of endowments. For instance, in the case of the region with the highest average wage, Madrid, the actual wage gap was -0.17. However, differences in human capital endowment and returns with the rest of the country would have provoked a much higher gap (-0.36). About two-thirds of the gap corresponds to differences in returns (-0.23). The actual gap was much lower because differences in other characteristics partially counterbalanced the effect of human capital.
An interesting feature is observed for some regions with wages below those in the rest of the country. In Galicia, Castile-La Mancha, Andalusia, Murcia, and to a lesser extent in Baleares, the endowment of human capital contributed to the lower wages. But, in all cases, this effect was compensated by the contribution of returns. This was not so, however, for some other regions with low wages in which both effects worked in the same direction such as Extremadura, Valencia, and the Canaries. In any case, the results confirm that the contribution of differences in returns to human capital was greater than that of endowments for most of the regions.
The next step in our analysis was to isolate the particular contribution of education to regional wage gaps. In the descriptive analysis and in the discussion of the estimated returns in section 3.2, it was observed that regional heterogeneity was more intense in education than in the two types of workers' experience. Correspondingly, we expected that most of the effect of human capital would come from the contribution of regional differences in education. The third and fourth columns of results in Table 7 show the contribution of endowments and returns to education respectively. These figures confirm that most of the effects mentioned above in reference to human capital are related to education. As for the endowment, differences in education accounted for at least two-thirds of the effect of human capital in 12 out of the 17 regions, and in two other regions the effect corresponding to education was above one-third of the global effect of human capital. In the case of returns, the effect attributable to education was at least two-thirds in all but two regions. Actually, the magnitude of the effect was higher for education than for the total contribution of human capital in 10 regions, meaning that differences in returns to experience and tenure to some extent counterbalanced the impact on wage disparities of regional heterogeneity in the return to education. In only one region (Cantabria) did the contribution of returns to experience exceed that of education, causing a change in the sign of the effect of human capital (from -0.06, corresponding to education, to 0.03, the total effect of human capital returns).
All in all, the results in this section support our hypothesis regarding the role played by differences in endowment and also in returns to human capital to explain regional wage gaps.
Similarly, within human capital, the crucial elements are the endowment of individuals' education and the return that they obtain from it.
CONCLUDING COMMENTS
The results of this study confirm the usefulness of using micro-data in studies dealing with regional economic disparities and the impact of intangible assets in each region. They provide complementary empirical evidence to that obtained from aggregated regional data. In the specific case of human capital, the use of individual data allowed us to evaluate both the impact of differences in the endowment and the return obtained by individuals within each region.
We show that there are significant regional differences in the distribution of education and experience in Spain. We also provide evidence of the existence of strong disparities in the return to human capital, especially in the case of education. Actually, the results suggest that a large proportion of the total effect of education is related to an indirect effect, since the impact of education on employability varies considerably from region to region. The detailed decomposition of the regional wage gaps has allowed us to demonstrate that regional heterogeneity in the returns to human capital was the main factor explaining wage disparities across regions. Moreover, the detailed results suggest that most of this effect should be attributed to differences in the return to education, since the differences associated to returns to tenure and experience played a minor role in most regions.
An immediate implication can be drawn from these results. It appears that policies aiming to promote education are an effective tool in improving workers' productivity and in lowering the risk of unemployment and non-participation in the labour market. The effect of these policies is also likely to be stronger in regions with lower levels of development. Therefore, raising educational attainment in these regions would contribute to regional convergence in labour productivity and unemployment and participation rates. The overall effect would thus be an increase in the average income per capita of the less favoured regions and a reduction in regional disparities. Also worth noting is the suggestion that the promotion of education in less developed regions simultaneously meets the goals of equity and efficiency, given that the return of this policy is higher in less developed regions than in more advanced ones.
Finally, it must be emphasized that the conclusions are derived from a partial equilibrium exercise. As is usual in exercises of this kind, the counterfactual analysis in this paper did not predict the reaction of workers and firms, for instance, to the regional equalization of endowments and/or returns to human capital. On the other hand, the system of collective bargaining existing in Spain may be inducing wage differences between regions, independently of workers' characteristics; differences in returns may then be related to differences in sectoral minimum wages determined at subnational level (Simón et al, 2006) . Still, our feeling is that the contribution of this element to the estimated regional differentials in the return to education is not as important as to invalidate the results discussed above.
Nonetheless, a deeper analysis of this point is on our future research agenda.
Evaluating the values of the inverse Mills ratios involved in the RHS of (12) using mean characteristics results in:
, r= A, B, and
. The error of approximation, R M , is: Using (A.3) and (A.1) the decomposition in (13) can be expressed as:
The expression in (A.4) is then used to obtain the weights for the contribution of each characteristic and return as shown in (14). To obtain 
